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Crystal growth by crystallization methods accompanies composition
inhomogeneity [1]. Dopant inhomogeneity influences on electrophysical
properties of semiconductor single crystals [2,3]. The growth striations are a
hardly removable inhomogeneity in semiconductor crystals [4]. Silicon sin-
gle crystals are the main semiconductor material applied in electronics.
Growth striations in silicon substrates decrease electrophysical parameters
of semiconductor nanostructures in integrated chips. It is theoretically
proved and experimentally shown that the striations in the single crystal are
formed by convective flow in the melt. Therefore, convection suppression
during the crystal growth prevents appearance of the striations.
The effect of ultrasound on semiconductor crystal growth promotes
the decrease of component inhomogeneity. Moreover, ultrasound at a high
frequency creates the growth conditions of the single crystals without do-
pant striations. In this method ultrasonic waves introduce in the melt by the
waveguide during crystal growth process [4]. Ultrasonic energy dissipates
in the waveguide, melt and on the boundaries of piezotransducer-
waveguide-crucible-melt at wave distribution from a piezotransducer to the
solid-liquid interface of growing crystal. The sound absorption coefficient is
important parameter defining the effect of ultrasound on the substance. This
coefficient was determined for some semiconductor melts and had very
small value. Ultrasonic waves pass greatest distance in the waveguide dur-
ing crystal growth process. The waveguide temperature along axis can
change from 50 °C in a piezotransducer to 1500 °C in the melt for the pre-
sent growth conditions of the single crystals. Therefore, the determination
the dissipation of ultrasonic energy in the waveguide has scientific and
practical interest. In this paper we present the results of an investigation on
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ultrasound absorption in the waveguides at high temperature and a frequen-
cy.
The acoustical and strength properties of the waveguides should not
change considerably for ultrasound introducing in the melt at high tempera-
ture. Such materials can be the high-temperature metals and some not crys-
talline materials. Therefore, we selected for our investigations following
materials: the wolfram, molybdenum, vanadium, graphite and a fused silica.
We are considered these metals as the polycrystals in the calculation of
them the ultrasound absorption coefficient. The graphite also has crystal
structure, but high purity graphite, using in the crystal growth technology,
has the porosity. It should be noted that the waveguides of these materials
had 300-mm length and heated only at one end for the introduction of ultra-
sonic waves in the melts contained in Czochralski crucible during crystal
growth process.
The ultrasound absorption coefficient increases in the metals une-
qually with the temperature increase to 1500°C. The wolfram has greatest
value of the ultrasound absorption coefficient, which increases by a factor 5
times with the temperature increase. This coefficient in the wolfram has the
large values due to large coefficient of heat conductivity and less the coeffi-
cient of heat capacity. Additionally, the wolfram has the large density and
problems in the waveguide production. The vanadium has the ultrasound
absorption coefficient less by a factor 20 times than in the wolfram and in-
creases by a factor 2 times with the temperature increase. However, the
strength properties of the vanadium considerably decrease at high tempera-
ture as it has the melting temperature only 1890 °C. The ultrasound absorp-
tion coefficient in the molybdenum also increases by a factor 2 times with
the temperature increase, but this coefficient has the values large by a factor
10 times and Young’s modulus large by a factor 3 times than in the vanadi-
um. The results of these calculations indicated the best acoustics properties
have the vanadium. It can be noticed that the vanadium has the principal
feature consisting in the decrease of strength durability at high tempera-
tures. Therefore, the vanadium can to recommend using for the waveguides,
which to be applied for insignificant loading. In our case the waveguide
must to have the high acoustical and strength properties for loading more
200 kg of the melt in the crystal growth conditions. For these conditions the
molybdenum is the most prospective, possessing higher the acoustics and
strength properties than the wolfram and vanadium, respectively.
  The ultrasound absorption was investigated experimentally in the
fused silica and graphite waveguides at frequencies of 0.83 MHz and 0.72
MHz, respectively, which were used in crystal growth process [4]. The ul-
trasonic signal of 30 V moved on the piezotransducer-source from the ultra-
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sonic generator. An ultrasonic signal on the piezotransducer-receiver in the-
se experiments had less value because ultrasound had dissipated in the
waveguide and on the piezotransducer-waveguide-piezotransducer bounda-
ries. The ultrasound dissipation on the boundaries not changed as the tem-
perature in these regions was less 60 °C. Therefore, the decrease of an ultra-
sonic signal on the piezotransducer-receiver decreased with the increase of
the ultrasound absorption in the waveguide.  It is known that the fused silica
has high acoustical properties due to insignificantly absorption of ultra-
sound and this allowed reaching 24 V signal of ultrasonic vibrations on the
piezotransducer-receiver. The processing of ultrasound absorption in the
fused silica waveguide is observed for the temperature more 1000 °C and it
coolly increased for temperature more 1100 °C. It was observed experimen-
tally in GaAs crystal growth process that the fused silica crucible starts form
changing or to be softened at the temperature near 1100 °C. This structure
reorganization be confirmed the strain point 1070 °C and transformation
temperature 1130 °C [3]. Such changing of the structure decreases the
strength and acoustic properties of the fused silica.
The ultrasound absorption in the waveguide influences on the ultra-
sound intensity introducing in the melt. The ultrasonic waves must have
greatest intensity for the suppression of convective flow in the melt. The ul-
trasound intensity in the molybdenum decreases on 1%, in the graphite not
changes and in the fused silica sharply decreases by a factor 2 times for
heating to the temperature more 1000 °C.
The ultrasound absorption increases in the materials with the in-
crease of a frequency. In fact, the dependence of the ultrasound absorption
coefficient on a frequency in the molybdenum waveguide is indicated that
this coefficient increases at the temperature 1500 °C by a factor 50 times
with increase of a frequency from 0.15 MHz to 4 MHz. However, the ultra-
sound absorption coefficient for the molybdenum has low value. Therefore,
the intensity in the molybdenum waveguide decreases only a few percent
with the increase of a frequency of ultrasound.
The results of these calculations and experiments indicated that the
molybdenum has higher the acoustics and strength properties than another
investigated materials for the temperature to 1500 °C and can be recom-
mending for application in the waveguides.
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